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The patch size for excision repair of ultraviolet radiation 
{UV}-induced pyrimidine dimers was determined in cultured 
murine epithelial cells with normal and enhanced pyrimidine 
dimer repair capabilities. Cells with enhanced pyrimidine 
dimer repair were produced by transfecting 308 cells with the 
denY gene of bacteriophage T4; this gene encodes the en-
zyme endonuclease V. Pyrimidine dimer repair following 
exposure to UV from an FS-40 sunlamp was determined by 
micrococcal dimer-specific nuclease digestion and alkaline 
sucrose ultracentrifugation. Patch size was estimated based 
on the photolytic lability ofbromodeoxyuridine-substituted 
DNA. Excision repair ofUV-induced pyrimidine dimers in 
U ltraviolet radiation (UV) has a variety of adverse effects on mammalian cells, including cytotoxicity, mutation induction, and transformation. These ef-fects are due primarily to DNA damage [1-3]. Nu-merically, the most important UV-induced DNA 
lesions are the pyrimidine dimer and the (6,4) photoproduct [2,3]. 
Both pyrimidine dimers and (6,4) photoproducts are repaired by 
excision repair [4]. a process involving removal of a stretch of the 
DNA strand containing the photoproduct, resynthesis of the ex-
cised portion of the DNA (using the remaining strand of DNA as a 
template), and ligation of the free end of the newly synthesized 
DNA to adjacent DNA. The resynthesized portion of the DNA is 
called a "patch." 
The denY gene of bacteriophage T4 encodes the enzyme endonu-
clease V. This enzyme is a pyrimidine dimer N-glycosylase and an 
apurinicjapyrimidinic endonuclease that recognizes UV-induced 
pyrimidine dimers in DNA and introduces one single strand nick 
immediately 5' to each dimer site [5) . When introduced into cul-
tured mammalian cells, endonuclease V functions normally to pro-
duce nicks at sites of pyrimidine dimers [6,7). These nicks can ap-
parently initiate removal of pyrimidine dimers by endogenous 
mammalian excision repair systems, because endonuclease V en-
hances pyrimidine dimer removal in both repair-deficient and re-
pair-proficient mammalian cells. Transfection of xeroderma pig-
mentosum (XP) cells and DNA repair-deficient Chinese hamster 
ovary cells with denY restores pyrimidine dimer repair capability to 
normal or above-normal levels [6,7) . Endonuclease V activity sig-
nificantly increases the rate and overall extent of pyrimidine dimer 
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denV-transfected 308 cells was enhanced two- to threefold. 
Production of mRNA from the denV gene in cell lines with 
enhanced repair was confirmed by RNA blotting. In control 
cells, the patch size for excision repair of DNA photopro-
ducts was .estimated to be 34 nucleotides per photoproduct 
removed; 111 denV-transfected cells, a smaller average patch 
size of 10-16 nucleotides per photoproduct removed was 
calculated. Thus, endonuclease V activity appears to alter not 
only the extent, but also the nature of excision repair in 
UV -exposed mammalian epithelial cells. Key words: excision 
repair/DNA repair/endonuclease V/UV. ] Invest D ermatol 
102:485 - 489, 1994 
removal in immortalized repair-proficient mammalian cells [8,9]. * 
When treated with liposome-encapsulated endonuclease V, normal 
human keratinocytes in culture exhibit increased unscheduled 
DNA synthesis, indicating enhanced DNA repair. t Application of 
liposome-encapsulated endonuclease V to the skin of hairless mice 
after UV exposure enhances dimer removal twofold. t 
In the present studies we demonstrate that transfection of cul-
tured repair-proficient murine epithelial cells with the denV gene of 
bacteriophage T4 results in marked enhancement of the pyrimidine 
dimer repair capabilities of the cells. In addition, we have deter-
mined the patch size for endogenously initiated excision repair of 
DNA photoproducts in repair-proficient epithelial cells and for ex-
cision repair of DNA photoproducts in the same cells transfected 
with the dellV gene. 
MATERIALS AND METHODS 
Cell Culture The epithelial cells employed for these studies were the 308 
murine epithelial cell line derived from DMBA-treated BALB/c mouse skin 
[10 - 12}. The 308 cells were routinely grown in minimum essential medium 
Eagle (Whittaker Bioproducts, Walkersville, MD) without Ca++, to which 
was added 8% fetal bovine serum that had been treated with sodium Chelex 
100 (Bio-Rad Laboratories, Richmond, CAl to remove divalent cations. 
"':lso included was 0.8% of an antibiotic-antimycotic agent containing pe~j­
Cllltn, streptomycin, and amphotericin B (Gibco BRL, Gaithersburg, MD). 
The Ca++ concentration of the medium was brought to 0.05 mM with 
CaCl,. Cells were removed from plates by trypsinization with 0.25% tryp-
sin and 0.02% ethylenediamine tetraacetic acid in Hank's buffered salt solu-
tion (HBSS) lacking Ca++ and Mg++. 
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Transfection The technique employed was a modification of the tech-
nique previously reported by Greenhalgh and Yuspa [12]. Briefly, 10' cells 
were placed in a 60-mm plate in 5 ml medium. Twenty-four hours later, the 
medium was removed and 5 ml fresh medium was added to the cells. Four 
hours later, DNA in a total volume of 1 ml was added to each plate of ce ll s. 
To prepare the DNA for transfection, the volume of the DNA (10 )1g 
pneotk-denV plus l)1g pSV2neo plasmid DNA or l)1g pSV2neo plasmid 
DNA only, combined with 15)1g salmon sperm carrier DNA) was brought 
to 450)1\ with distilled water and 50)11 of 2.5 M CaCl2 was added; this 
mixture was then added dropwise, with periodic gentle agitation, to 500 )11 
of freshly prepared 2 X HBS buffer (274 mM NaCl, 10 mM KC1, 1.4 mM 
NazHPO., 0.2% dextrose, 42 mM Hepes; final pH, 7.1) in a Falcon 2059 
tube. The DNA mixture was allowed to sit at room temperature for 30 min, 
then the mixture was scattered dropwise over the surface of the dish contain-
ing the cells. After 4 h of incubation at 37'C, cells were rinsed twice with 
HBSS and treated for 3 min with 1 ml 25% dimethylsulfoxide in low cal-
cium medium. Cells were rinsed twice with HBSS, medium was replaced, 
and cells were incubated for 3 d at 37°C in a humidified 5% CO2 atmo-
sphere before selection was begun. Selection consisted of 40 .ug/ml medium 
of active G-418 sulfate (Gibco BRL). After about 3 weeks of selection, 
individual colonies were collected by aspiration and expanded to form indi-
vidual cell lines. 
The plasmid used for transfection was the pneotk-den V plasmid [6) that 
has the denY gene of bacteriophage T4 under the control of the SV 40 early 
gene promoter and the tieD gene encoding resistance to G-418 sulfate under 
the control of the herpes simplex virus thymidine kinase promoter. Genes 
under the control of the SV40 early gene promoter are well expressed in 308 
cells [12); however, there is no repott concerning the activity of the herpes 
simplex virus thymidine kinase promoter in 308 epithelial cells. Therefore, 
to assure that cells expressed a selectable marker, cells were co-transfected 
with the pSV2neo plasmid that has the neD gene under the control of the 
SV40 early promoter. Control epithelial cel ls were trans fcc ted with 
pSV2neo alone. 
Pyrimidine Dimer Repair In this assay for pyrimidine dimer repair, 
radio labeled genomic DNA isolated from UV-exposed cells was cleaved 
with a pyrimidine dimer-specific endonuclease from Micrococcus IU/flls, and 
the average size of the resultant DNA fragments was determined using 
ultracentrifugation. From this information, the number of pyrimidine 
dimets in the DNA was calculated. 
In each 60-mm plate, 2 X 10' cells were placed in 4 ml medium contain-
ing G-418 sulfate. The next day, the medium was replaced with fresh 
medium containing G-418 sulfate, and 2 )1Ci oPH-thymidine was added to 
each plate. The following day, fresh, non-radioactive medium without 
G-418 sulfate was added to the cells for approximately 2 h. At the end of this 
time, cells were rinsed twice with 5 ml HBSS, then 3 ml HBSS was added to 
each plate, and cells were exposed to UV from an FS-40 sunlamp that 
emitted light in the spectral range of 250-400 nm at a f1uence rate of 
3.6 W /m2, as determined using a calibrated spectroradiometer (Optronic 
Laboratories, Inc., Orlando, FL). Cells from some plates were harvested 
immediately for DNA isolation; to other cells, fresh medium containing 
G-418 sulfate was added and cells were incubated for an additional period of 
time before harvest. DNA isolation, digestion with M. Iulells endonuclease, 
alkaline sucrose gradient ultracentrifugation, and determination of numbers 
of pyrimidine dimers in each sample were performed as previously described 
[13,14). 
RNA Isolation and Northern Blotting RNA was isolated from se-
lected cell lines using a Micro-FastTrack kit (Invitrogen, San Diego, CA). A 
total of 0.75)1g of mRNA from each cell line was size fractionated by 
electrophoresis in a 1.2% agarose formaldehyde gel and transferred to Gene-
Screenplus (NEN Research Products, Boston, MA). The membrane was 
probed with a 457-basepair ClaI fragment containing the denY gene from 
the plasmid pdenV-52 [15] radiolabeled by random priming (Strata gene, La 
Jolla, CA). Hybridizations were carried out as recommended by the manu-
facturer of the membrane. Blots were rinsed at 42°C in 2 X SSPE (1 X 
= 0.18 M sodium chloride, 0.01 M sodium phosphate [pH 6.8), 0.001 M 
ethylenediamine tetraacetic acid) and 1 % sodium dodecyl sulfate and ex-
posed for 2-5 d to X-OMAT AR film (Eastman Kodak, Rochester, NY) at 
-70'C using intensifying screens. Subsequently, blots were stripped and 
probed with a human (J actin probe [16) radiolabeled by extension of random 
primers. 
Patch Size Determination The average size of the DNA fragment re-
moved during excision repair in dellV -transfected cells was determined using 
the bromouracil photolysis technique [17,18]. UV-exposed cells were al-
lowed to repair DNA photoproducts in the presence ofbrOl11odeoxyuridine 
(BrdU), a thymidine analogue. Semiconservative replication was inhibited 
by treatment with hydroxyurea. Thus, BrdU was incorporated only into 
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excision repair patches. DNA containing BrdU is photolabile. The number 
of light-induced breaks in DNA that had incorporated BrdU into excision 
repair patches was measured. This information was combined with informa-
tion about the DNA repair capabilities of the cells to determine the average 
size of BrdU-containing patches. 
Irradiated (75 J/m2 UV from an FS-40 sunlamp) and unirradiated 3H_ 
thymidine-labeled cells were incubated with 100)1M thymidine or BrdU 
and 2 mM hydroxyurea. After 24 h of incubation, cells were scraped into 
1 ml of 0.5 mM ethylenediamine tetraacetic acid in phosphate-buffered 
saline and exposed to 313 nm radiation. The source of UV was a quarter-
meter grating monochromator illuminated with a 2.5-kilowatt (KW) mer-
cury/xenon lamp (Kratos Analytical Instruments, Ramsey, NJ). Transmit-
ted radiation was filtered through a 2-mm-thick Schott WG 320 glass 
cut-off filter with less than 2% transmission at 300 nm. Entrance and exit 
slits of the monochromator were set at 5 mm; the linear dispersion for the 
exit slit was 3.3 nm/mm. A quartz-jacketed cuvette containing the cell 
suspension was placed at the exit slit of the monochromator. Cells in the 
cuvette were continually stirred with a magnetic stirring flea. The cuvette 
temperature was maintained at 4 ° C by circulating cooled water around the 
cuvette chamber. Cells were exposed to f1uences of 0, 5 X 10\ and 105 J/m2 
UV at 313 nm (f1uence rate of 185 W /m2). Fifty microliters of cell suspen-
sion was layered onto a 5 - 20% alkaline sucrose gradient that had been 
prelayered with 200 III of lysing solution (0.5% sodium dodecyl sulfate in 
0.5 N NaOH). The mixture was incubated for 2 h at room temperature. 
U ltracentrifugation, fractionation, and determination of number average 
molecular weight were performed as for rourine sucrose gradient fractiona-
tion. 
RESULTS 
Pyrimidine Dimer Repair Characteristics of Transfected 
308 Cells The pyrimidine dimer repair characteristics of nine 
denV-transfected and three control 308 cell lines were determined 
(Table 1). Exposure to 150 J/m2 from an FS-40 sunlamp produced 
15-20 pyrimidine dimers per 108 daltons DNA. By 24 h after UV 
exposure, control cell lines transfected only with pSV2neo had re-
moved 14 - 27% of these dimers. Five of the cell lines co-transfected 
with pneotk-denVand pSV2neo removed 59-66% ofUV-induced 
dimers within 24 h; four of these cell lines removed only 26 - 31 % 
of dimers. 
In Fig 1, the time course for pyrimidine dimer removal is shown 
for two control (B4- and Cl-) cell lines and two dwV-transfected 
(A4+ and Cl +) cell lines with enhanced repair exposed to 75 J/m2 
UV from an FS-40 sunlamp. This fluence was chosen because it 
represents, in terms of number of dimers induced, approximately 
one minimal erythemal dose ofuV to the skin of hairless mice [19] . 
For all cell lines, repair continued for at least 48 h after UV expo-
sure, although repair was much slower between 24 and 48 h after 
exposure than at earlier times. 
Identification of denV Transcripts in Transfected 308 Cell 
Lines A Northern blot of mRNA from several cell lines was 
probed with a 457-basepair dell V gene fragment (Fig 2). DellV tran-
scripts were identified only in cell lines A4+ and C1 +; these cell 
lines e~hibited enhanced pyrimidine dimer repair capabilities. DetlV 
transcrtpts were not detected in two cell lines that had been trans-
fected only with pSV2neo (Cl-, B4-) or in a cell line that had been 
transfected with pSV2neo and pneotk-denV but did not exhibit 
enhanced pyrimidine dimer repair (A 1 +). These findings suggest 
that pyrimidine dimer repair was enhanced only in those cell lines 
that were successfully transfected with the dellV gene and conse-
quently expressed mRNA from the gene. Probing for actin mRNA 
verified that comparable amounts of mRNA from each cell line 
were present on the Northern blot. 
Patch Size for Excision Repair of DNA Photo products in 
Transfected 308 Cells The photolytic lability of BrdU-substi-
tuted DNA was used to estimate levels of BrdU incorporation dur-
ing excision repair synthesis following exposure to 75 J/m2 UV 
(Fig 3). Mil is the number average molecular weight of genomic 
DNA. The value ..... (1/M,,) is equal to 11M" for DNA from UV-
exposed cells that repaired DNA photoproducts in the presence of 
BrdU minus liMn for DNA from similarly exposed cells that re-
paired photoproducts in the presence of thymidine (which is not 
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Table I. Pyrimidine Dimer Removal in Transfected Murine Epithelial Cells Exposed to 150 J/m 2 UV from an FS-40 Sunlamp 
Experiment Transfected Plasmid(s) Cell Line 
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G Enzyme sensitive sites (ESS) represent pyrirnidinc dimers. 
photolytically labile at 313 nm). The value fi(~/Mn) multiplied by 
108 is equivalent to the number of BrdU-contauung regIOns photo-
lyzed per 108 daltons of DNA. Three to four separate determina-
tions of fi(l/Mn) were performed for each cell line at two fluences 
of 313 nm radiation. The mean value of fi(l/Mn) at a fluence of 
5 X 104 J/m2 for control cell line Cl- was 0.58 ± 0.15 BrdU-con-
taining sites photolyzed per 108 daltons of DNA. For deIIV-trans-
feeted cell line Cl +, the mean fi(l/Mn) value at the same fluence 
was 0.42 ± 0.10 sites per 108 daltons DNA. At a fluence of 105 
J/m2 , the values of fi(l/Mn) for C1- and C1+ were 1.10 ± 0.07 
and 1.30 ± 0.06, respectively. Following exposure of the cells to 75 
J/m2 from an FS-40 sunlamp, DNA of both the control and the 
denV-transfeeted cell lines incubated in BrdU showed increased 
sensitivity to 313 nm radiation when compared to the DNA of 
similarly treated cells incubated with thymidine; increased sensitiv-
ity was presumably due to incorporation of BrdU during excision 
repair of DNA photoproducts. 
The number ofBrdU residues incorporated per pyrimidine dimer 
repaired, N, was obtained from the formula P = e- kNF. In this 
equation, P is the fraction of repaired regions not photolyzed, k is 
the photolytic cross-section ofBrdU-substituted DNA in breaks per 
J/m2 at 313 nm, and F is the fluence of313 nm radiation used for 
photolysis. Previously determined values of k were employed for 
these calculations (18] . In earlier experiments (Fig 1), it had been 
determined that the control cell line C1- removed an average of2.3 
dimers per 108 daltons of DNA in the 24-h period following expo-
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Figure 1. Time course of pyrimidine dimer removal in control (B4-, Ct-) 
and dellV-transfected (A4+, C1+) murine epithelial cells following expo-
sure to 75 J/m2 UV from an FS-40 sunlamp. Each point represents the me;ln 
± SEM of rwo replicate experiments. 
Time After ESS'/108 Daltons ESS Removed 
Exposure (h) DNA (%) 
0 16.1 
24 11.1 31.1 
24 12.0 25.5 
24 11.3 29.8 
24 5.8 64.0 
0 15.1 
24 5.2 65.6 
24 5.8 61.6 
24 5.4 64.2 
24 11.1 26.5 
0 19.4 
24 15.8 18.6 
24 14.1 27.3 
24 16.6 14.4 
24 7.9 59.3 
the presence of BrdU, a mean of 0.58 sites per 108 daltons of DNA 
were photolyzed by exposure to a fluence of 5 X 104 J / m2 at 313 
nm. Thus, as P = 1 - 0.58/2.3 and k = 2.5 X 10-7 breaks per BrdU 
residue per J / m2 at 313 nm [18] , N was calculated to be 23 BrdU 
residues or 78 nucleotides per pyrimidine dimer repaired. In dellV-
transfected C 1 + cells, earlier experiments (Fig 1) showed that a 
tota l of 8.2 dimers per 108 daltons of DNA were removed during 
the 24-h period following exposure to 75 J / m2 UV from an FS-40 
sunlamp (Fig 1). This increased dimer excision was accompanied by 
a similar sensitivity to 313 11m exposure following repair in the 
presence of BrdU, relative to the level in control cells. The excision 
of an additional 5.9 dimers per 108 daltons of DNA in denV-trans-
fee ted cells resulted in photolysis of 0.42 sites per 108 daltons per 5 X 
104 J/m2 at 313 nm. Thus, 111 dellV-transfected cells there was in-
corporation of al1 average of 4.2 BrdU residues, or 14 nucleotides, 
per pyrimidine dimer repaired. Similar calculations following a 
photolyuc exposure to 105 J/m2 at 313 nm yielded patch sizes per 
dimer removed of 86 and 23 nucleotides for control and de/! V -trans-
fected cells, respectively. 
Because the total incorporation of BrdU during repair was the 
same 111 den V -~rans\ected and control cells, it seems likely that repair 
was preferentially 1111tlated at sites of endonuclease V activity in 
these cells. 
DISCUSSION 
In the present studies, stably transfected murine epithelial cell lines 
were developed that have specifically enhanced pyrimidine dimer 
repair capabilities due to expression of the del'z V gene of bacterio-
phage T4. Control 308 epithelial cells repaired an average of20% of 
pyrimidine dimers produced by exposure to 150 J / m2 UV from an 
FS-40 sunlamp by 24 h after exposure. In 308 epithelial cells trans-
fected with the dell V gene, pyrimidine dimer removal was enhanced 
A 8 
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Figure 2. Expression of the dellY gene in control and dell V -transfected 
murine epithelial cells. 1) Cell line At +; 2) blank; 3) cell line A4+; 4) blank; 
5) cell line Cl + ; 6) cell line Cl-; 7) blank; 8) ce ll line B4-. A) Blot probed 
with the radiolabelled denV gene; B) blot probed with a humanpactin probe. 
D eIIV mRNA was expressed only by celllincs C1+ and A4+. 
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Figure 3. Fluence response for 313 nm photolysis of DNA from control 
cell line Cl- (.) anddellY-transfected cell line Cl+ (e). Cells were exposed 
to 75 J/m 2 UV from an FS-40 sunlamp and incubated for 24 h in the 
presence ofBrdU prior to photolysis. The value 6(1/Mn) is equal to liMn 
for cells allowed to repair in the presence of BrdU minus liMn for cells 
allowed to repair in the presence of thymidine. Each point represents the 
mean of three to four experiments ± SEM. 
about threefold. Under the same conditions, repair-proficient mur-
ine fibroblasts were able to repair less than 25% of pyrimidine 
dimers in the 24 h following UV exposure; denV-transfected mur-
ine fibroblasts exhibited two- to fourfold enhancement of pyrimi-
dine dimer removal [9]. These findings suggest that endogenously 
initiated excision repair of pyrimidine dimers has similar kinetics 
and capacities in cultured repair-proficient murine epithelial cells 
and fibroblasts and that endonuclease V enhances repair in both cell 
types to a similar extent. 
The patch size calculated for endogenously initiated excision re-
pair of pyrimidine dimers in control 308 epithelial cells was 78 - 86 
nuc'ieotides per dimer removed. This patch size measurement was 
undoubtedly an overestimate, because UV-induced DNA lesions 
include pyrimidine dimers and (6,4) photoproducts, both of which 
are removed by excision repair [20] and both of which were repaired 
with the incorporation ofBrdU in the present studies. However, an 
estimate of the patch size eer rhotoproduct removed (including 
both pyrimidine dimers and l6,4 photoproducts) can be obtained, if 
the following assumptions are made: 1) pyrimidine dimers are in-
duced by UVB at approximately three times the frequency of (6,4) 
photoproducts [20]; 2) approximately 80% of the (6,4) photopro-
ducts are repaired by excision repair within 24 h of UV exposure 
[20]; 3) the patch size for removal of (6,4) photo products is similar 
to the patch size for removal of pyrimidine dimers by endogenously 
initiated repair mechanisms [21 J. Given these assumptions, an aver-
age patch size of 34 nucleotides per photoproduct repaired by exci-
sion repair can be calculated for control cells and an average patch 
size per photoproduct repaired of 10 -16 nucleotides is obtained for 
derl V -transfected cells. These results indicate a smaller patch size for 
endonuclease V -initiated excision repair than for endogenously ini-
tiated excision repair, suggesting that endonuclease V-initiated ex-
cision repair may occur by a mechanism different from that em-
ployed for endogenously initiated excision repair of pyrimidine 
dimers. Mammalian endonucleases involved in excision repair of 
UV -induced pyrimidine dimers produce strand cleavage on both 
sides of the pyrimidine dimer to isolate a fragment of DNA 27 -29 
bases in length that contains the dimer [22], whereas endonuclease 
V introduces a single nick immediately adjacent to the dimer [5]. 
In previous studies, we estimated the patch size for removal of 
DNA photoprodu~ts to be about 95 nucl~otides p~~ ~imer removed 
in human cells With normal DNA repair capabilities and 13-18 
nucleotides per dimer removed in denY -transfected XP cells [18]. 
Repair-proficient murine fibroblasts repaired DNA photoproducts 
with a patch size of 38 nucleotides per dimer removed; the same 
cells removed only six nucleotides per dimer when repair was initi-
ated by endonuclease V [9]. In both of these studies, estimates of 
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patch size for endogenously initiated excision repair were probably 
twofold overestimates, because BrdU incorporation into sites of 
(6,4) photoproduct repair was not taken into consideration. How-
ever, it still appeared that excision repair initiated by endogenous 
mechanisms resulted in a patch size at least twice the size of the 
patch resynthesized when excision repair was initiated by endonu-
clease V. A recent report from another laboratory also indicated that 
endonuclease V -initiated repair of pyrimidine dimers resulted in a 
patch size only about one-third the patch size seen in normal cells. * 
On the other hand, Cleaver et af [21] demonstrated a 30- to 40-
nucleotide patch size for excision repair of pyrimidine dimers both 
in den V -transfected XP cells and in untransfected repair-proficient 
human cells. This patch size was equivalent to the patch size for 
endogenously initiated repair of (6,4) photoproducts in a revertant 
XP cell line . A similarly large patch size for dellV -initiated repair in 
XP cells was reported by Smith and Hanawalt [23]. 
Two reports suggest that enhancement of pyrimidine dimer re-
pair in epithelial cells by topical application of endonuclease V may 
have profound effects in vivo. Application of lip os orne-encapsulated 
endonuclease V to the skin of hairless mice resulted in decreased 
incidence and yield of skin tumors. * Similar treatment of C3H mice 
was also reported to result in almost complete abrogation of UV-
induced immunosuppression, as measured by restoration of the de-
layed hypersensitivity response to a fungal antigen.:j: Based on such 
findings, it has been suggested that endonuclease V may be a valu-
able therapeutic agent for topical application after UV exposure.:!: 
However, both the previous studies and the present studies indicate 
that endonuclease V-initiated excision repair may be different in 
nature from endogenously initiated repair. Thus, the novel activity 
of endonuclease V may have unexpected consequences in mamma-
lian cells. 
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